Intracranial extra-axial meningiomas are common neoplasms that rarely arise outside the brain and spinal cord. Primary extracranial meningiomas are less common than secondary tumors (i.e., an extracranial metastasis or an extension from an intracranial meningioma).
Introduction
Intracranial extra-axial meningiomas are common neoplasms that rarely arise outside the brain and spinal cord. Primary extracranial meningiomas are less common than secondary tumors (i.e., an extracranial metastasis or an extension from an intracranial meningioma). 1 When primary extracranial meningiomas do occur, the most common head and neck sites are the paranasal sinuses and the temporal bone; other locations include the scalp, nose, orbit, middle ear, neck, and skin. [1] [2] [3] [4] [5] The clinical features of a sinonasal meningioma are often nonspecific, and they can mimic those of the other primary sinonasal tumors. The diagnosis can be established by imaging, histopathologic examination, and immunohistochemistry.
Meningiomas in children are very rare, especially in the neonatal period; to the best of our knowledge, fewer than 10 such cases have been previously reported in the literature. 6 We present a new case, and we discuss the clinical presentation, imaging results, and histopathologic and immunohistochemical findings.
Case report A 2-year-old boy was brought to us for evaluation of an insidious-onset swelling of the nasal bridge, periodic episodes of epistaxis, and watering from the left eye, all of which had been present since birth. The patient's parents had ignored his condition until the gradual increase in the swelling eventually prompted them to seek medical attention. The patient had no history of antecedent trauma or foreign-body inhalation.
On examination, the child exhibited swelling of the bridge of nose and on the left side, as well as lateral proptosis of the left eye with restricted ocular movement. An ENT examination detected a mass in the ethmoid sinus; the mass was firm and fleshy, and it bled to touch. A test for visually evoked myogenic potentials revealed a pattern of dysfunction of the visual pathway (optic neuropathy on the left side).
Imaging was performed to delineate the exact nature and extent of the mass. Noncontrast computed tomography (CT) demonstrated a hyperdense mass in the ethmoid sinus and nasal cavity ( figure 1, A) . Contrastenhanced CT demonstrated homogeneous enhancement of the mass with bony erosion and expansion; no intracranial component was seen ( figure 1, B) . The mass was isointense to mildly hypointense on T2-weighted magnetic resonance imaging (MRI) and iso-to hyperintense on T1-weighting (figure 2).
as it was in patient 1, and it was diagnosed as a CES.
The patient resumed an oral diet 2 weeks after surgery, and she remained disease-free without dysphagia at the 3-month follow-up. Histopathology (figure 4) and immunohistochemistry confirmed that the mass was a CES.
Discussion
Schwannomas originating in the esophagus are extremely rare. To the best of our knowledge, only 11 cases have been reported in the literature, including our 2 cases (table). 3-11 These patients included 4 males and 7 females, aged 10 to 65 years (mean: 45; median: 53). All 11 patients were symptomatic; the most common symptom was dysphagia. Their schwannomas ranged in size from 3 to 14 cm (mean: 6.1; median: 5.5). Seven of the 11 patients were treated with enucleation of the tumor. The largest tumor that was treated with enucleation was 8 cm. The clinicopathologic characteristics of CES are generally the same as those of all esophageal schwannomas, most of which have been seen in women around the age of 50 years. [12] [13] [14] CES can be easily differentiated from a level VI lymph node, an exogenous thyroid nodule, a parathyroid tumor, and a cervical trachea tumor by contrast-enhanced CT. A barium swallow examination and esophagoscopy can be used to differentiate a submucosal tumor from an esophageal carcinoma.
Submucosal tumors in the gastrointestinal (GI) tract fall into three major categories: GISTs, myogenic tumors, and neurogenic tumors. No radiologic method can differentiate these three. GISTs usually occur in patients older than 50 years; approximately 60% of cases occur in the stomach, and less than 1% occur in the esophagus. 15 On microscopic analysis, they are usually positive for CD117. 16, 17 The most important myogenic tumors are leiomyomas and leiomyosarcomas (smooth-muscle tumors). They most often occur in the esophagus and GI tract. 16 Most GI schwannomas appear in the gastric or intestinal mucosa. Both schwannomas and smooth-muscle tumors are negative for CD117, and both lack PDGFRA gene mutations. Schwannomas are immunohistochemically positive for S-100 protein, and smooth-muscle tumors are positive for smooth-muscle actin and desmin. 16 GI smooth-muscle tumors and GISTs are the two tumors that are most often confused with a schwannoma.
Likewise, the clinicopathologic appearance of esophageal schwannomas can be confused with those of other submucosal tumors. The confusion can be exacerbated by the inconclusiveness of diagnostic preoperative tissue biopsies that show only the overlying necrotic mucosa because of the intramural location and the inability to perform a lengthy immunohistochemical examination during surgery. Therefore, the choice of surgical option is based on the patient's clinical characteristics and the appearance of the tumor at the time of surgery. In general, schwannomas are circumscribed and encapsulated, and they have a glistening, tan-gray and yellow cut surface. Cystic areas might also be seen. These characteristics help surgeons make the diagnosis of a benign tumor.
Complete excision of a schwannoma is curative. 18 It is possible to enucleate the tumor with part of the esophageal mucosa and close the injured esophageal mucosa and the muscle layer without reconstruction. Hamoir et al reported enucleating a CES as large as 8 cm. 6 However, in some cases, esophagectomy may be needed. 9 Because of the uncertainty of the preoperative diagnosis of an esophageal mesenchymal tumor, preparations for reconstruction should be made before surgery in every case of CES.
In conclusion, considering the different histologic types of esophageal submucosal tumors, we suggest that a preoperative contrast-enhanced CT and an intraoperative frozen-section specimen be obtained in order to determine the most appropriate resection strategy. 
